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\ (54) Title: AN INJECTION DEVICE 


00 



r injecting set doses from an ampoule (2) mounted in the 
)n of a dose setting button (7) by which operation elastic 
ilh the longitudinal axis of the device are twisted. By the 
n the dose setting button (7) to the rods (14) through gear 
1 ) carried by a tubular (8) part coupled to the dose setting 
button (7) to rotate with this button. The toothing (11) engages pinions (13) fixed to the proximal 
ends of the torsion rods (14), which are made from a super elastic material, which can stand a 
deformation larger than 2 % without being permanently deformed. 


(57) Abstract: An injection device I't 
device, which doses are set by operat: 
torsion rods (14) positioned parallel w 
dose setting a torque is transmitted frc 
is comprising a toothing (" 


wo 01/87384 Al llllllllllllllllllllllllllllllllllllllllllllllli^ 


— before the expiration of the time limit for amending the For two-letter codes and other abbreviations, refer to the "Guid- 
claims and to be republished in the event of receipt of ance Notes on Codes and Abbreviations" appearing al the begin- 
amendments ning of each regular issue of the PCT Gazette. 


wo 01/87384 


PCT/DKOl/00337 


AN INJECTION DEVICE 

The invention relates to injection devices for injecting set doses from an ampoule mounted in 
the device, which doses are set by operation of a dose setting button by which operation an 
5 elastic member is deformed to store an amount of energy which can be released to inject the 
set dose. 

Syringes are l<nown in which a helical spring is compressed to store energy sufficient both 
for automatic insertion of a needle into the skin of a user and for injection of a set dose 
10 through the inserted needle. As the force delivered by such a spring is proportional with the 
compression and the first part of the expansion when the spring is released is used for inser- 
tion of the needle whereas the later part of the expansion is used for the injection of the set 
dose from the ampoule, the characteristic of the spring must be chosen as a compromise 
which allow both functions. 

15 

In US 5,320,609 separate coil springs are used for the two purposes so that each spring can 
be chose with the characteristic which is best for its purpose. A dose setting mechanism is 
so designed that setting of a dose results in a compression of the injection spring which 
compression can be released to perform the injection. A sequencing mechanism takes care 
20 that the Injection is not made until the needle has been inserted into the skin of the user by 
decompression of the needle insertion spring. 

Apparatuses are known which uses the same helical spring for both the needle insertion and 
the injection of medicine but benefits from the fact that a coil spring has different characteris- 
25 tics depending on the way it is used either as a source of an axial force provided by axial 
compression of the spring or as a source of a torque provided by rotating one end of the coil 
relative to the other about the longitudinal axis of the coil. 

30 In both the above mentioned devices the characteristics of the injection springs are such that 
the spring force increases proportionally with the deformation so that the injection pressure 
will be initially be high and then fade out during the injection. 
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In US 5,478,316 is described a device in which a constant force spring is provided for exer- 
tion of the Injection force on the piston. The spring has the shape of a rolled up strip and the 
spring force is provided as the strip seeks to roll up on the roll again. 

5 All the springs mentioned changes their dimensions during use as one part of the spring is 
moved relative to the other. By coil springs the ends of the coil is pressed towards each 
other and space must be made for the expansion of the spring. When the ends of the coil 
spring are rotated relative to each other the diameter of the coil changes and space must be 
made to allow such changes. By the constant force spring described the spring strip roll is 
10 moved relative to the end drawn off the roll and space must be made for this movement. The 
syringe housing must encompass all the space mentioned and this way said space contrib- 
utes to an enlargement of the dimensions of the syringe. As slim syringes are aimed at, it 
may be seen as a way to enable minimising of a syringe if the space needed for the function 
of an injection spring is minimised. 

15 

According to the invention an injection device as described in the opening of this application 
is characterised in that the elastic member is a torsion rod which is twisted by the operation 
of the dose setting member. 

20 The torsion rod may be placed parallel with the longitudinal axis of the syringe with its distal 
end fixed relative to the syringe housing, and the toque may be transmitted from the dose 
setting button to the proximal end of the rod by a gear transmission. 

The gear transmission may appropriately be established by a toothing carried by the dose 
25 setting member to rotate with this member, which toothing engage a gear wheel fixed to the 
proximal end of the torsion rod. The toothing carried by the dose setting member may ap- 
propriately have a larger diameter than has the gear wheel at the proximal end of the rod. 

In the following the Invention is described In further details with reference to the drawing, 

30 wherein 

Figure 1 schematically show a sectional view of a syringe provided with torsion rods 

according to the Invention. 
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The syringe comprises a housing 1 accomodating an ampoule 2 which is at a distal end 
closed by a rubber membrane 3 sealingly held against a flange by a metal cap 4 at said dis- 
tal end of the ampoule 2. A not shown needle hub with a needle can be mounted onto the 
syringe so that one end of the needle penetrates the rubber membrane to communicate with 
5 a medicament contained in the ampoule whereas the other end of the needle can be in- 
serted into the skin of a person, who is going to receive an injection. 

A piston 5 closing the proximal end of the ampoule 2 can be pressed further into the am- 
poule by a piston rod 6 to eject a portion of the content of the ampoule through the said nee- 
10 die. The size of the portion can be set by rotating a dose setting member 7 in a clockwise 
direction over an angle corresponding to the dose one wants to set, which dose is consecu- 
tively injected by rotating back the dose setting member 7 to its original position. 

The dose setting member is provided with a tubular part 8 which has at its distal end a 
15 toothed rosette cooperating with a corresponding rosette on a driver nut 9 so that during the 
clockwise rotation of the dose setting member, the saw teeth of the dose setting member 
rides over the saw teeth of the driver nut 9, whereas during the anticlockwise rotation of the 
dose setting member 7 the teeth of this member engages the teeth of the driver nut 9 to ro- 
tate this nut. 

20 

The nut 9 has an inner thread engaging an outer thread 10 on the piston rod 6. The nut is 
rotatable but not lengthwise displaceable in the housing 1 and consequently rotation of the 
nut 9 will cause the piston rod 6 to move in its longitudinal direction as this rod is not ro- 
tatable but longitudinal displaceable. The toothings of driver the nut and of the part 8 of the 
25 dose setting member 7 forms a unidirectional coupling which allows the nut to be driven in a 
direction which causes the piston rod 6 to be moved further into the ampoule when the dos- 
ing member is returned to its original rotational position. This is a common construction for 
injection devices by which a dose can be set and subsequently injected. 

30 In the device according to the invention the tubular part 8 of the dose setting member 7 is at 
its distal end along its perimeter provided with gear teeth 1 1 to form a gear which is engaged 
by the teeth 12 of a pinion 13 which is mounted at a proximal end of a torsion rod 14 the dis- 
tal end of which is moulded into the housing 1 or in another way fixed to that housing. Adja- 
cent to the pinion 13 the torsion rod is supported by a member 15 which further has a not 
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round central opening through which the piston rod 6 having a similar not round cross sec- 
tion fits. The member 15 is fixed to the housing 1. 

When a dose is set by clockwise rotation of the dose-setting member 7, the toothing on the 
5 tubular part 8 will drive the pinion 13 whereby the proximal end of the torsion rod 14 is ro- 
tated relative to the distal end of this rod. Thereby a spring force is stored in the torsion rod 
14 which spring force will try to rotate said proximal end back to its original position. When a 
dose is set energy is stored in the torsion rod 14 which energy can be used to perform the 
rotation of the nut 9, which is necessary to inject the set dose. 

10 

A not shown pawl mechanism can be provided, which keeps the dose setting member 7 in 
its position when it is rotated to set a dose. Was it not for the pawl, the spring force of the 
torsion rod would immediately rotate the member 7 back and inject the set dose. Now the 
dose can be set before the needle is inserted into the skin of the person who is going to re- 
15 ceive the injection, and when the pawl Is thereafter released, the torsion rod will via the pin- 
ion 13, the tubular part 8, and the unidirectional coupling between the this tubular part 8 and 
the nut 9 drive this nut to advance the piston rod into the ampoule to inject the set dose. 

In the device shown in figure 1 two torsion rods are shown, each with a pinion engaging the 
20 toothing 1 1 of the tubular part 8 of the dose setting member 7. The device must comprise at 
least one torsion rod, but if wanted it can comprise two or more torsion rods which are posi- 
tioned parallel with the longitudinal axis of the ampoule distributed along the perimeter of this 
ampoule. 

25 The gear toothing on the tubular part 8 can be provided closer to the distal end of this part. 
This will allow the use of longer torsion rods. The torsion rods can be supported in longitudi- 
nal channels in the housing and they may be made of a super elastic material, i.e. a material 
which allows a deformation larger than 2% without being permanently deformed, which will 
allow a heavier winding of the rods. Further the rods can be pre-stressed so that they posses 

30 some stored spring energy even before they are wound due to the dose setting. This will en- 
sure a safe return of the dose setting member 7 to its original position which must be defined 
by a stop to avoid that the member 7 is rotated further backward than to its original position. 


35 
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CLAIMS 

1. An injection device for injecting set doses from an ampoule mounted in the device, which 
doses are set by operation of a dose setting button by which operation an elastic member is 
5 deformed to store an amount of energy which can be released to inject the set dose, charac- 
terised in that the elastic member is a torsion rod which is twisted by the operation of the 
dose setting member. 

2 An injection devices according to claim 1, characterised in that the rod is positioned paral- 

10 lei with the longitudinal axis of the device. 

3. An injection devices according to claim 2, characterised in that a torque is transmitted 
from the dose setting button to the rod through a gear transmission. 

15 4. An injection device according to claim 3, characterised in that the gear transmission com- 
prises a toothing carried by the dose setting member to rotate with this member, which tooth- 
ing engage a pinion fixed to the proximal end of the torsion rod. 

5. An injection device according to claim 4, characterised in that the toothing carried by the 
20 dose setting button has a larger diameter than has the pinion at the proximal end of the rod. 

6. An injection device according to anyone of the preceding claims, characterised in that the 
torsion rod is made from a super elastic material which can stand a deformation larger than 
2% without being permanently deformed. 

25 
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